, in their recent paper about optimal nectar concentrations based on liquid extraction mechanisms, reported experiments with hummingbirds that we believe are misleading. In a footnote, they cited our recent study (2) on hummingbird feeding mechanics; however, in contrast to our work, they conclude that capillarity is an important mechanism of tongue loading. They support the use of capillarity equations in their model based on a single movie and misguided inferences that we clarify here.
Kim et al. (1) , in their recent paper about optimal nectar concentrations based on liquid extraction mechanisms, reported experiments with hummingbirds that we believe are misleading. In a footnote, they cited our recent study (2) on hummingbird feeding mechanics; however, in contrast to our work, they conclude that capillarity is an important mechanism of tongue loading. They support the use of capillarity equations in their model based on a single movie and misguided inferences that we clarify here.
In movie S1 of ref. 1, they reported a retraction velocity for a hummingbird tongue of 2 cm/s. We believe this to be unrealistically low. Assuming a modest tongue protrusion distance of 1 cm (typical when the bill tip is close to the nectar surface) and a slow licking rate of 10 Hz [published values averaged 13.8 Hz (3) In addition, the movie is difficult to interpret without further information. First, Kim et al. (1) did not report frame rate, scale, and field of view (angle), which are all essential to calculate tongue and meniscus velocities. Second, they did not describe the properties of the liquid used (e.g., concentration, density, viscosity), which influence capillary action. Third, they did not report the species of hummingbird pictured; nonetheless, it shows an unusual licking behavior, specifically the pause once the tongue is immersed in liquid, allowing a long time window for capillary rise. Finally, the hummingbird tongue shown in movie S1 of ref. 1 is uncharacteristically dry and overextended; hummingbirds normally keep their tongues wet with the aid of salivary glands (cf. 4) and achieve higher feeding efficiency with short protrusion distances (3) .
We have demonstrated (2) that using capillarity equations to model nectar consumption in hummingbirds is misleading and hampers proper understanding of the physics behind these complex and highly evolved feeding mechanisms. We believe that other nectarivores [included in the model of Kim et al. (1)] with similar tongue morphologies are likely to use variations of nectar trapping, as opposed to capillarity, while feeding (cf. 2, 5). Hence, the outputs of their model and conclusions with regard to optimal concentrations in nectar feeding may be broadly unrealistic.
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